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1. Introduction 
As a practice nurse in a local general practice (GP) surgery, I have become increasingly concerned about the rising prevalence of diabetes among patients. Many patients regularly attend clinics where it is evident that a greater understanding of their condition and the lifestyle factors influencing their health would enable them to participate more actively in their care plans. Improved patient education is crucial for supporting individuals to manage their blood sugar levels safely and effectively, reducing the risk of complications and enhancing their quality of life (Diabetes UK, 2023).















1a. What is diabetes?
Diabetes mellitus is a chronic metabolic disorder characterised by elevated blood glucose (hyperglycaemia) resulting from defects in insulin secretion, insulin action, or both (WHO, 2023). There are two main types: Type 1 and Type 2. Type 1 diabetes is an autoimmune condition where the body’s immune system destroys insulin-producing beta cells in the pancreas, resulting in an absolute insulin deficiency. It often presents in childhood or adolescence. Type 2 diabetes, in contrast, results primarily from insulin resistance—where the body’s cells do not respond effectively to insulin—and is often associated with relative insulin deficiency over time (NICE, 2022). Type 2 diabetes is most relevant to this case study, as it is closely linked to modifiable lifestyle factors and is far more prevalent in adults.
1b. Main risk factors for Type 2 diabetes
Both lifestyle and biological factors influence type 2 diabetes risk. Modifiable risk factors include overweight and obesity, particularly central fat distribution (abdominal obesity), physical inactivity, and diets high in refined carbohydrates, saturated fats, and sugars (NICE, 2022; Diabetes UK, 2023). Non-modifiable risk factors include increasing age, family history of diabetes, and certain ethnic backgrounds—particularly people of South Asian, African-Caribbean, and Black African descent. Other contributing factors include a history of gestational diabetes, polycystic ovary syndrome, and socioeconomic disadvantage (Diabetes UK, 2023).
1c. Importance of patient education in a GP surgery
Patient education is a critical component of diabetes care within the GP setting. Empowering patients with knowledge about their condition enables informed decision-making, adherence to treatment, and engagement in self-management strategies such as regular blood glucose monitoring and lifestyle modifications (NICE, 2022). This collaborative approach supports development of individualised care plans, enhances patient autonomy, reduces the risk of complications, and improves overall health outcomes (Funnell et al., 2022). Practice nurses play a key role in bridging gaps in understanding and helping patients take an active role in managing their condition.

2. Blood Sugar Regulation
Blood glucose regulation is a fundamental physiological process essential for health, particularly in individuals with diabetes. The body employs a highly coordinated feedback system involving hormones and organs to keep blood glucose within a narrow, safe range (Guyton & Hall, 2021).
2a. Homeostasis and blood glucose
Homeostasis is the body’s ability to maintain a stable internal environment. For blood glucose, homeostasis keeps fasting levels within approximately 4–6 mmol/L (NICE, 2022). If glucose rises excessively (hyperglycaemia), it may cause immediate symptoms such as thirst and fatigue and, over time, lead to complications like cardiovascular disease and neuropathy. If glucose falls too low (hypoglycaemia), symptoms may include sweating, confusion, seizures, and loss of consciousness (Diabetes UK, 2023).
2b. What happens when blood glucose rises?
After eating, blood glucose levels increase. Beta cells in the pancreas detect this rise and release insulin. Insulin enables cells—especially in muscle and fat tissue—to absorb glucose from the blood, facilitated by glucose transporter proteins (GLUT4). The liver also stores excess glucose as glycogen. These actions restore blood glucose to the normal range (Hall & Guyton, 2021; Diabetes UK, 2023).
2c. What happens when blood glucose falls?
When blood glucose drops during fasting or exercise, alpha cells in the pancreas release glucagon. Glucagon signals the liver to break down stored glycogen into glucose and release it into the bloodstream, restoring blood glucose to a safe level (NICE, 2022).
2d. Disruption in Type 2 diabetes
In Type 2 diabetes, insulin resistance means cells become less responsive to insulin, so glucose cannot enter cells efficiently and remains elevated in the blood. The pancreas compensates by producing more insulin, but over time, beta cells may become exhausted and fail. Chronic hyperglycaemia results, increasing the risk of complications (WHO, 2023). Many patients in the GP setting experience these issues due to Type 2 diabetes.
[image: Pancreas Outline Diagram]
Figure 1: A labelled diagram of the insulin-glucagon feedback loop, and a diagram illustrating insulin resistance in Type 2 diabetes. (Adapted from Diabetes UK, 2023).





3. Oxygen and Glucose in Cellular Metabolism 
The human body relies on oxygen and glucose to produce energy at the cellular level, a process called cellular respiration.
3a. Cellular respiration and its importance
Cellular respiration is the process by which cells extract energy from glucose in the presence of oxygen, known as aerobic respiration.
Equation:
Glucose + Oxygen → Carbon Dioxide + Water + Energy (ATP)
C₆H₁₂O₆ + 6O₂ → 6CO₂ + 6H₂O + ~38 ATP
Adenosine triphosphate (ATP) is the energy currency of the cell and is vital for processes such as muscle contraction and nerve transmission (Alberts et al., 2019).
3b. Main stages of aerobic respiration
· Glycolysis: In the cytoplasm, glucose is broken down into pyruvate, generating a small amount of ATP.
· Krebs Cycle: In the mitochondria, pyruvate is further broken down, producing electron carriers and releasing CO₂.
· Oxidative Phosphorylation: Electrons pass through the electron transport chain in mitochondria, driving the production of most ATP; oxygen acts as the final electron acceptor, forming water.
Overall, aerobic respiration produces up to 38 ATP per glucose molecule (Nelson et al., 2017).
3c. Anaerobic respiration and relevance to diabetes
When oxygen is unavailable, cells switch to anaerobic respiration, converting glucose into lactic acid and yielding only 2 ATP per glucose. Lactic acid accumulation causes muscle fatigue. In poorly controlled diabetes, if the body cannot use glucose effectively, it may break down fat for fuel, producing ketones and risking diabetic ketoacidosis (DKA)—a dangerous, potentially life-threatening condition (Diabetes UK, 2023).
[image: Glycolysis, Krebs cycle, and electron transport chain - Class Notes]
Figure 2: A flowchart showing glycolysis, the Krebs cycle, and the electron transport chain, with ATP yields and oxygen use (Adapted from Nelson et al., 2017).




4. Recording and Tracking Blood Sugar Levels  
Accurate monitoring of blood glucose is fundamental for individuals with Type 2 diabetes to manage their condition safely and effectively. Regular tracking enables both patients and clinicians to identify patterns, avoid complications, and optimise care plans (Diabetes UK, 2023).
4a. Methods for monitoring blood glucose
· Self-Monitoring of Blood Glucose (SMBG): Finger-prick blood tests using a portable glucose meter provide immediate feedback on blood sugar levels, helping patients understand the impact of meals, exercise, and medication (NICE, 2022).
· HbA1c Testing: Laboratory blood tests measure average blood glucose over 2–3 months by assessing the percentage of glycated haemoglobin. The target for most adults is ≤48 mmol/mol (6.5%) (NICE, 2022; Diabetes UK, 2023).
· Continuous Glucose Monitoring (CGM): A sensor under the skin provides real-time glucose readings and alerts users to rising or falling levels (Diabetes UK, 2023).
· [image: 570 Continuous Glucose Monitor Sensor Images, Stock Photos & Vectors ...]
Figure 3: A glucose meter, an HbA1c timeline, and a CGM sensor with smartphone display (Adapted from Diabetes UK, 2023).

4b. Importance of consistent tracking

Consistent monitoring is vital to prevent acute complications, support safe medication adjustments, identify patterns related to diet and activity, and empower patients to manage their condition (Funnell et al., 2022). In the GP context, this supports collaborative care planning and improves safety and patient outcomes.




5. Evidence-Based Lifestyle Recommendations  
 Lifestyle interventions are central to Type 2 diabetes management, directly influencing blood glucose, reducing cardiovascular risk, and improving wellbeing. As a practice nurse, providing clear, evidence-based advice on diet, exercise, and smoking cessation empowers patients (Diabetes UK, 2023; NICE, 2022).
5a. Diet and blood glucose management
· Low Glycaemic Index (GI) foods: Slow-release carbs (e.g., whole grains, legumes, some fruits/vegetables) prevent glucose spikes (NICE, 2022).
· Reduce refined carbohydrates/sugars: Limiting white bread, pastries, and sugary drinks helps stabilise blood glucose (Diabetes UK, 2023).
· Mediterranean diet: Emphasising vegetables, fruits, nuts, olive oil, and fish improves glycaemic control and reduces cardiovascular risk (Esposito et al., 2015).
· Portion control: Spreading carbohydrate intake and mindful portions support steady blood
· [image: Back-to-School Meal Plan: 7 Easy Dinners for Blood Sugar Balance]
Figure 4: A Plate model for a balanced diabetes-friendly meal (Adapted from Diabetes UK, 2023).

5b. The role of physical exercise
· Aerobic activity: At least 150 minutes per week of moderate-intensity exercise, e.g., brisk walking or cycling (WHO, 2022).
· Resistance training: Muscle-strengthening exercises at least two days per week.
· Reduce sedentary time: Breaking up long periods of sitting improves glucose control.
Regular exercise increases insulin sensitivity, aids weight management, and lowers cardiovascular risk (NICE, 2022). 
[image: Aerobic Glycolysis Diagram]
Figure 5:  Icons showing aerobic and resistance exercises (Adapted from WHO, 2022).

5c. Impact of smoking
It increases insulin resistance and cardiovascular risk, while exacerbating diabetes complications (NICE, 2022).
Cessation support: Practice nurses should offer behavioural support, nicotine replacement therapy, and referrals to stop-smoking services (WHO, 2022; Diabetes UK, 2023).
Diagram suggestion: Flow chart showing smoking → increased insulin resistance → higher blood glucose & risk (Adapted from NICE, 2022).




6. Conclusion
This report has explored the growing challenge of Type 2 diabetes in general practice, focusing on patient education, physiological blood glucose regulation, and evidence-based lifestyle interventions. Blood glucose homeostasis is maintained through the actions of insulin and glucagon, but insulin resistance in Type 2 diabetes disrupts this balance, leading to chronic hyperglycaemia and increased risk of complications. Understanding how oxygen and glucose fuel cellular energy production further underlines the importance of stable blood glucose levels.
Effective monitoring enables early detection of abnormal patterns, supports safe medication adjustments, and empowers patients. Evidence shows that lifestyle modifications—including healthy eating, regular activity, and smoking cessation—substantially improve glycaemic control and reduce risks. Combining physiological understanding with practical self-management equips patients to engage more effectively with their care plans, leading to better outcomes and quality of life. Ongoing education and support from practice nurses are essential for patient confidence and proactive management.
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